Antioxidants impair the coupling of cell-surface ligand receptors to the inositol lipid signalling pathway in human T lymphocytes but not in Jurkat T lymphoblastic leukemia cells. Evidence that leukotrienes are not involved in the coupling mechanism.
Ligands including phytohaemagglutinin (PHA) and anti-CD3 monoclonal antibodies trigger the generation of inositol lipid-derived second messengers following their binding to cell-surface structures of human T lymphoid cells. Previous evidence has suggested that the generation of leukotrienes may play an intermediary role in coupling the ligation of T lymphoid cell-surface structures to the inositol lipid signalling system in these cells (A.R. Mire-Sluis et al. (1989) FEBS Lett. 258, 84-88). Here we have studied the actions of two novel selective leukotriene biosynthesis inhibitors, MK 886 and BW A4C and of two general lipid soluble antioxidants, butylated hydroxytoluene (BHT) and butylated hydroxyanisole (BHA) on this pathway. Neither MK 886 nor BW A4C abrogated stimulation of inositol lipid breakdown following PHA or anti CD3 treatment of T lymphocytes. By contrast, this pathway was inhibited by BHT and BHA. These observations, together with our failure to demonstrate the generation of lipoxygenase products following PHA stimulation of T lymphocytes, suggests that an antioxidant-sensitive step other than the generation of leukotrienes plays a critical role in coupling cell-surface receptors to the inositol lipid signalling system in these cells. By contrast none of these inhibitors abrogated ligand-stimulated inositol lipid signalling in Jurkat T acute lymphoblastic leukaemia cells. These results suggest a heterogeneity in the organization of the signal transduction machinery in lymphoid cells at different stages of differentiation.